Reduction in Smad2/3 signaling enhances tumorigenesis but suppresses metastasis of breast cancer cell lines.
The role of transforming growth factor beta in breast cancer is controversial with tumor suppressor and pro-oncogenic activities having been demonstrated. To address whether the same or different signal transduction pathways mediate these opposing activities, we manipulated the Smad2/3 signaling pathway in cells of common origin but differing degrees of malignancy derived from MCF10A human breast cells. We show that interference with endogenous Smad2/3 signaling enhances the malignancy of xenografted tumors of premalignant and well-differentiated tumor cells but strongly suppresses lung metastases of more aggressive carcinoma cells after tail vein injection. Overexpression of Smad3 in the same cells has opposite effects. The data demonstrate that the Smad2/3 signaling pathway mediates tumor suppressor and prometastatic signals, depending on the cellular context.